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Abstract 



An image forming apparatus has a function for correcting a condition for an image formation in 
accordance with a detection result given by a detecting unit which detects a toner pattern formed on a 
transfer medium by an image holding component. A deviation obtaining unit obtains a deviation in the 
main scanning direction between a detecting position on the transfer medium and a predetermined point 
of the toner pattern to be formed on the transfer medium, the detecting position being a position where 
the detecting unit detects the toner pattern. An adjusting unit adjusts, in accordance with the deviation 
obtained by the deviation obtaining unit, a positional relation in the main scanning direction between the 
detecting position and the predetermined point to reduce the deviation 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner image formed in each of two or more photo conductors arranged along with an imprint belt It is 
image formation equipment which obtains a color picture by carrying out a multiplex imprint to the record sheet 
conveyed on said imprint belt, or said imprint belt. Each resist mark formed in the predetermined location on said record 
sheet or said imprint belt with said each photo conductor is detected with the detection means formed in the down- 
stream location rather than each photo conductor. It has the resist amendment function which computes a relative gap of 
each resist mark and amends the image formation location of each of said photo conductor. The detection location of 
said detection means, An amount acquisition means of location gaps to acquire the amount of gaps of a main scanning 
direction with the formation location of the resist mark by at least one photo conductor, Image formation equipment 
which has an amendment means acquired by the amount acquisition means of detection location gaps to shift and to 
amend the relative amount of gaps of the main scanning direction of said detection means and formation location of said 
resist mark based on an amount. 

[Claim 2] Said amount acquisition means of location gaps receives a main scanning direction on the basis of the resist 
mark formation location of the target photo conductor. In the bigger range than the width of face of said resist mark The 
pattern formation control means controlled to make one or more specific patterns which consist of the datum lines 
parallel to a main scanning direction, and slashes which have a position and a predetermined include angle to the datum 
line concerned form in the photo conductor concerned, Make the specific pattern concerned detect with said detection 
means, and the difference of the detection time of said datum line and said slash is searched for. Image formation 
equipment according to claim 1 which consists of an amount operation means of gaps to calculate the relative amount of 
gaps of the main scanning direction of said detection means and said resist mark formation location from the physical 
relationship of this difference, said datum line, and said slash, and an include angle. 

[Claim 3] The segment formation control means controlled so that said amount acquisition means of location gaps 
makes the segment extended in the direction of vertical scanning on the basis of the resist mark formation location of 
the target photo conductor form with the photo conductor concerned, and a detection impaction efficiency means to 
move said detection means to a main scanning direction from an initial position, In the location said a part of whose 
segment corresponds in the detection location and the direction of vertical scanning of said detection means Control said 
detection impaction efficiency means and said detection means is moved to a main scanning direction. Image formation 
equipment according to claim 1 with which the initial position of said detection means and said detection means turn 
into an amount measurement means of location gaps to search for a difference with the location which detects said 
segment as a relative amount of gaps of the main scanning direction of said detection means and said resist mark 
formation location from a twist. 

[Claim 4] Said amendment means is image formation equipment given in any 1 term of claims 1-3 which are changing 
the formation location of a resist mark and amend the relative amount of gaps of the main scanning direction of said 
detection means and said resist mark formation location. 

[Claim 5] Said amendment means is image formation equipment given in any 1 term of claims 1-3 which are changing 
the detection location of said detection means, and amend the relative amount of gaps of the main scanning direction of 
said detection means and said resist mark formation location. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jpfc^ 8/23/2004 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to adjustment of the resist amendment device which amends the 
image formation location for every photo conductor of the image formation equipment of a tandem die about the so- 
called image formation equipment of a tandem die. 
[0002] 

[Description of the Prior Art] The image formation equipment of a tandem die arranges two or more photo conductors 
along with an imprint belt, and obtains a color picture by carrying out the multiplex imprint of the toner image of each 
color formed in each photo conductor at the record sheet or imprint belt conveyed on an imprint belt. With the image 
formation equipment of the tandem die which has such a configuration, resist amendment which carries out a multiplex 
imprint is performed, without usually shifting each image formed with each photo conductor, in order to obtain the 
image of high degree of accuracy. 

[0003] The approach of this resist amendment is explained briefly [ below ] using dr aw ing 12 . Drawing 12 (a) is 
drawing showing typically the image formation equipment of the tandem die which has the configuration which 
performs resist amendment. This image formation equipment has formed the concentration sensor 25 for detecting 
concentration more nearly optically [ a down-stream location ] than each photo conductors 41K-41C on an imprint belt, 
in order to perform resist amendment. And resist marks 50K-50C like drawing 12 (b) are formed on the imprint belt 31 
for every photo conductors 41K-41C. 

[0004] The resist marks 50K-50C of drawing 12 (b) are carrying out the respectively same V character configuration, 
and consist of the datum-line section which intersects perpendicularly with the conveyance direction, this datum-line 
section, and the slash section which makes the include angle of 45 degrees. When an image write-in location and an 
imprint location are set up correctly, in the condition that a color gap does not occur, it is mutually formed on the 
imprint belt 31 with distance D in the direction (the direction of vertical scanning) where the location of the conveyance 
direction and the direction (main scanning direction) which intersects perpendicularly is parallel to the conveyance 
direction identically. [ in / in these resist marks / each photo conductor drums 41K-41C ] 

[0005] The concentration sensor 25 of the conveyance direction lower stream of a river detects these resist marks. Under 
the present circumstances, since the concentration sensor 25 detects the concentration [ directly under ] of about one 
point from that detection property, it detects the concentration on the broken line of drawing 12 on the imprint belt 
conveyed (b). Therefore, a high concentration value is detected on the intersection of this broken line and the segment 
which constitutes a resist mark, and the intersection of each datum-line section of the resist marks 50K-50C formed of 
each color, the slash section, and said broken line is detected by turns. 

[0006] Here, if the resist mark is formed in the suitable location, the detection time of each datum-line sections will turn 
into time amount which broke the above-mentioned spacing D at the rate of an imprint belt, and detection spacing of the 
datum-line section of each resist mark and the slash section will become equal further. Since the above-mentioned 
spacing D will shift on the other hand when the image formation timing in each photo conductor has shifted, the 
detection time of each datum-line sections differs. In this case, the address of the direction of vertical scanning of image 
memory is changed so that this gap may be corrected. 

[0007] Moreover, when the image formation location in each photo conductor has shifted to the main scanning 
direction, the detection time interval of the datum-line section of each resist mark and the slash section shifts mutually. 
Since the datum-line section and the slash section are making the include angle of 45 degrees exactly, detection spacing 
of the direction of vertical scanning acquired from the difference of this detection time interval is in agreement with the 
amount of gaps of a main scanning direction. In this case, the address of the main scanning direction of image memory 
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is changed so that detection spacing of other resist marks may be in agreement on the basis of the resist mark of 1 . 
Pattern location decision section 40a of drawing 12 (a) decides the detection value of a resist mark, amount calculation 
section of color gaps 40b computes the amount of color gaps of a main scanning direction and the direction of vertical 
scanning from the difference of a detection time interval, and these actuation is attained because address correction 
value expansion section 40c corrects address correction value based on the amount of color gaps. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, it is indispensable to perform the above resist amendments 
appropriately that a concentration sensor catches a resist mark certainly. On the other hand, if a resist mark is 8mm 
width of face for many things 8mm or less are used in the width of face of a main scanning direction and acquiring an 
effective detection value moreover, it usually needs to detect about 4mm part with dramatically narrow width of face of 
the core. Moreover, the detection location of a concentration sensor changes according to the location taken and stuck 
since the concentration sensor has prepared tolerance in the installation location. Furthermore, a gap of the image 
formation location of the original resist mark and a scale-factor gap of a main-sub scanning direction may be large. 
[0009] Therefore, a gap of a gap of the installation location of the magnitude of such a resist mark and the concentration 
sensor before performing resist amendment, the image formation location of a resist mark, etc. becomes a cause, and the 
situation where a concentration sensor cannot catch a resist mark appropriately at the time of resist amendment arises. In 
order to avoid such a situation, enlarging a resist mark is also considered. However, forming many resist marks 1 time 
of an amendment period, also in order to make small spacing in which each resist mark is formed in order to make it a 
resist mark not influenced as much as possible of the velocity turbulence of an imprint belt, and to raise precision, and 
measuring the amount of multiple-times gaps is called for. It is not desirable for that for it to be necessary to surely 
make a resist mark small, to enlarge a resist mark, and to avoid the above-mentioned situation. 
[0010] Then, this invention aims at offering the adjustment device in which a concentration sensor can catch a resist 
mark certainly, to the resist amendment in the image formation equipment of a tandem die. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention the toner 
image formed in each of two or more photo conductors arranged along with an imprint belt It is image formation 
equipment which obtains a color picture by carrying out a multiplex imprint to the record sheet conveyed on said 
imprint belt, or said imprint belt. Each resist mark formed in the predetermined location on said record sheet or said 
imprint belt with said each photo conductor is detected with the detection means formed in the down-stream location 
rather than each photo conductor. As opposed to image formation equipment equipped with the resist amendment 
function which computes a relative gap of each resist mark and amends the image formation location of each of said 
photo conductor An amount acquisition means of location gaps to acquire the amount of gaps of the main scanning 
direction of the detection location of said detection means, and the formation location of the resist mark by at least one 
photo conductor, An amendment means acquired by the amount acquisition means of detection location gaps to shift 
and to amend the relative amount of gaps of the main scanning direction of said detection means and formation location 
of said resist mark based on an amount is established. In addition, the location set up so that a resist mark formation 
location may form a resist mark at the amount acquisition event of location gaps by the amount acquisition means of 
location gaps is said. 

[0012] Said amount acquisition means of location gaps receives a main scanning direction on the basis of the resist mark 
formation location of the target photo conductor. In the bigger range than the width of face of said resist mark The 
pattern formation control means controlled to make one or more specific patterns which consist of the datum lines 
parallel to a main scanning direction, and slashes which have a position and a predetermined include angle to the datum 
line concerned form with the photo conductor concerned, Make the specific pattern concerned detect with said detection 
means, and the difference of the detection time of said datum line and said slash is searched for. It can constitute from 
an amount operation means of gaps to calculate the relative amount of gaps of the main scanning direction of said 
detection means and said resist mark formation location from the physical relationship of this difference, said datum 
line, and said slash, and an include angle. 

[0013] Moreover, the segment formation control means controlled so that said amount acquisition means of location 
gaps makes the segment extended in the direction of vertical scanning on the basis of the resist mark formation location 
of the target photo conductor form with the photo conductor concerned, In the location a detection impaction efficiency 
means to move said detection means to a main scanning direction from an initial position, and said a part of whose 
segment correspond in the detection location and the direction of vertical scanning of said detection means Control said 
detection impaction efficiency means and said detection means is moved to a main scanning direction. The initial 
position of said detection means and said detection means can also constitute a difference with the location which 
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detects said segment from an amount measurement means of location gaps searched for as a relative amount of gaps of 
the main scanning direction of said detection means and said resist mark formation location. 

[0014] You may make it said amendment means amend the relative amount of gaps of the main scanning direction of 
said detection means and said resist mark formation location by changing the formation location of a resist mark, and 
you may make it amend the relative amount of gaps of the main scanning direction of said detection means and said 
resist mark formation location by changing the detection location of said detection means. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing. 
(Gestalt 1 of operation) The outline block diagram of the digital full colour copying machine (only henceforth a 
"copying machine") of the tandem die which starts the gestalt 1 of operation at drawing 1 is shown. In addition, 
although the copying machine is mentioned as the example here, it is also possible to apply to image formation 
equipments, such as a printer and FAX. 

[0016] The imprint belt 31 is constructed at a level with housing lower space until this copying machine results [ from 
the sheet paper cassette 12 set to the right side attachment wall 1 1 of a housing 10 free / insert and remove ] in the 
housing left side attachment wall 13 to the method of outside at the paper output tray 14 attached with the projection 
position, and the imaging units 40C, 40M, 40Y, and 40K are installed successively along with the belt longitudinal 
direction on this imprint belt 31 . And conveying record sheet S with the imprint belt 31, with each imaging unit, on 
record sheet S, the toner image of each color component is imprinted and a color picture is formed by the superposition 
of each color. 

[0017] The image reader section 15 is allotted to the upper part of a housing 10, and a necessary image processing 
should do the manuscript image read optically here in the image-processing section in the whole control section 16. It is 
decomposed into each color component of C (cyanogen), M (MAZENDA), Y (yellow), and K (black), and light 
modulation actuation of the laser diodes 1 8C-18K of the optical units 17C-17K arranged on the upper part of said 
imaging units 40C-40K is carried out based on each color component signal. The laser beam by which light modulation 
was carried out is introduced into the imaging units 40C-40K of a color component which correspond being scanned by 
the polygon mirrors 19C-19K to a main scanning direction. The imaging units 40C-40K arrange an electrification 
charger, a development counter, etc. on the perimeter centering on the photo conductor drums 41C-41K, it is the laser 
beam by which light modulation was carried out, and they develop as a toner the electrostatic latent image formed of 
exposure with a development counter, exposing the photo conductor drum which rotates in the direction of an arrow 
head c. In addition, the development counter of each unit is supplied to a photo conductor drum by making the toner of 
C, M, Y, and K into a developer corresponding to the light modulation color component of the optical units 17C-17K. 
[0018] The imprint chargers 20C-20K are arranged on the photo conductor drum directly under location of each 
imaging units 40C-40K through the imprint belt, and the toner image of a photo conductor drum front face is imprinted 
to record sheet S on the imprint belt 3 1 . And record sheet S by which the image was imprinted is conveyed to the 
location of a fixing roller with the imprint belt 3 1 , and after fixation of an image is performed, it is discharged to a paper 
output tray. 

[0019] And the concentration sensor 25 of a transparency mold is formed in the style of [ of the conveyance direction of 
the imprint belt 31 ] the lowest, and the adjustment for the resist amendment explained in full detail behind and resist 
amendment is presented. In addition, the imprint belt 3 1 is made of transparent synthetic-resin ingredients, such as PET, 
and can detect the toner concentration on the imprint belt 3 1 by the concentration sensor 25 of a transparency mold. 
Moreover, when forming a resist mark in the case where the imprint belt 3 1 is opaque, or a record sheet, the 
concentration sensor of a reflective mold can also be used. 

[0020] The concentration sensor 25 consists of LED and a photodiode, makes LED turn on in response to the control 
signal from CPU 101 (to refer to d rawing 2 ) which the whole control section 16 mentions later, and with the condenser 
lens which this light does not illustrate on the imprint belt 3 1, it is condensed and it is irradiated. Light is received by the 
photodiode and the light which penetrated the imprint belt 3 1 is changed into an electrical signal, the detecting signal is 
amplified by the amplifier, and is further changed into the digital signal of a multiple value by the A/D converter, and is 
outputtedtoCPUlOl. 

[0021] Next, the control section which performs adjustment for resist amendment and resist amendment is explained. 
The block diagram showing the hardware configuration of the control section 100 which performs this resist amendment 
etc. to drawing 2 is shown. A control section 100 is constituted by ROM 103 which records RAM 102 which serves as a 
working area of CPU101 and CPU101 which perform nothing and data processing in a part of whole control section 16, 
a program, etc., and the timer counter 104 grade which clocks in program. Moreover, CPU101 is connected with the 
image-processing section 201 controlled by other CPUs in the whole control section 16, the image memory 202, the 
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laser diode actuator 203, the imaging unit control section 204, and the conveyance system control section 205. 
[0022] After the image-processing section 201 generates the image data which changes the electrical signal of R, G, and 
B from the CCD sensor which scans a manuscript and is obtained, respectively, and consists of a multiple-value digital 
signal and performs a shading compensation etc. further, it generates the image data of the rendering color of C, M, Y, 
and K for every pixel, and outputs it to an image memory 202. An image memory 202 is stored in the address field 
which matched the above-mentioned image data with the location of a pixel for every rendering color. 
[0023] The laser diode actuator 203 drives each laser diodes 18C-18K based on image data. Moreover, the imaging unit 
control section 204 makes the actuation mentioned above in imaging unit 40C - 40K grade perform, and imprints a toner 
image on a record sheet or an imprint belt by using as a toner image the image formed of the exposure from laser diodes 
18C-18K. The conveyance system control section 205 controls the driving roller 32 for imprint belts, and 33 grades, and 
controls conveyance of a record sheet etc. 

[0024] Resist amendment actuation is made to perform to CPU 101, or the printing data showing the specific pattern of a 
resist mark besides the program for making adjustment for resist amendment perform or adjustment are stored at 
ROM 103. CPU101 controls the adjustment actuation for resist amendment or resist amendment according to the 
program stored in ROM 103. The printing data of the resist mark currently recorded on the image memory by ROM 103 
at the time of resist amendment are made to store. And directions are taken out to the laser diode actuator 203, the 
imaging unit control section 204, and the conveyance system control section 205, and the resist mark recorded all over 
the image memory 202 is made to form on the imprint belt 31 with predetermined spacing for every color. A resist mark 
is the same configuration as what is shown in drawing 12 (b), the width of face of a main scanning direction is about 
8mm, and the effective width for concentration detection is about 4mm. It consists of the datum-line section which is in 
agreement with a main scanning direction, this datum-line section, and the slash section which makes the include angle 
of 45 degrees. 

[0025] Then, when a resist mark moves and each datum-line section of a resist mark and the slash section pass directly 
under concentration sensor 25 according to rotation of an imprint belt, a wave signal (refer to drawing 5 ) which has 
peak value is detected, and it is inputted into CPU101 as digital value. By CPU 101, the time amount of a between is 
counted by the timer counter 104 the event of detecting a wave-like peak. 

[0026] If the count of a timer counter is measured about the resist mark of each classification by color, when the time 
between measurements of the datum-line sections has shifted from spacing defined beforehand, the rate of an imprint 
belt is taken into consideration and the address of the direction of vertical scanning of an image memory is changed for 
every color so that this gap may be corrected. Moreover, when spacing of the datum-line section and the slash section 
has shifted between each color, the address of the main scanning direction of the image memory of other colors is 
changed so that it may be in agreement with this on the basis of a black resist mark. Resist amendment is attained by the 
above actuation. 

[0027] Next, the case where adjustment actuation for the above-mentioned resist amendment is performed is explained. 
This is performed so that a resist mark may be formed in effective detection within the limits of a concentration sensor 
in the case of the above-mentioned resist amendment. The flow chart with which the actuation concerned is expressed to 
drawing 3 is shown. This actuation is performed in principle at the time of factory shipments and installation of a 
copying machine. But suitably, when [, such as carrying out for every image formation, ] required, you may carry out. 
This is the same also about the gestalt of the following operations. 

[0028] First, CPU101 makes two or more specific patterns currently recorded on the black image memory which is a 
criteria color by ROM 103 record (SI 01). This specific pattern is the same configuration as a resist mark here, and 
consists of the datum-line section and the slash section. And CPU101 takes out directions to the laser diode actuator 
203, the imaging unit control section 204, and the conveyance system control section 205, and is made to form them on 
the imprint belt 31 in an array as shows the specific pattern recorded all over the image memory 202 to drawing 4 
(SI 02). Each specific pattern (523 4 Pn+ Pn+ Pn+ Pn+ 1, Pn, and Pn- [ Drawing ... Pn+ ] 1 ...) will be in the condition 
which shifted 5 dots at a time to the main scanning direction, and if it explains in detail, it will be formed a total of 41 
pieces with the predetermined spacing 1 so that it may not lap in the direction of vertical scanning mutually, so that the 
formation location of the resist mark assumed at the time of a design specification may become middle in a main 
scanning direction. That is, about a main scanning direction, a specific pattern group will be formed among **100 dots 
centering on the formation location of the resist mark assumed at the time of a design specification. In addition, the 
specific pattern formed in the formation location of a resist mark where Pn was assumed in drawing at the time of a 
design activity shall be expressed, and the lower part of drawing shall be the forward direction in a main scanning 
direction. 

[0029] Soon, the specific pattern group formed in the imprint belt 31 is detected by the concentration sensor 25, 
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respectively, and is inputted into CPU 101. In CPU101, the detection time interval of the datum-line section and the 
slash section is measured for every mark by the timer counter. A detection wave as shown in drawing 5 is specifically 
outputted from the concentration sensor 25, and it is inputted after [ CPU / 101 ] A/D conversion. CPU101 calculates 
the mid gear (or peak location) of the detection value concerned as a criteria location with a center-of-gravity numerical 
orientation method etc. from such a detecting-signal value. The location is pinpointed as an exact location of the datum- 
line section of each specific pattern, and the slash section, and the detection time interval (52 3 4 tn+ tn+ tn+ tn+ 1, tn, 
and tn- [ Drawing ... tn+ ] 1 ...) of the datum-line section and the slash section is clocked for every specific pattern. In 
addition, although the case where the datum-line section and the slash section cannot detect appropriately depending on 
the formation location of a specific pattern arises, since the distance of photo conductor 41 K and the concentration 
sensor 25, the rate of the imprint belt 3 1 , and the formation time of day of a specific pattern are known, the datum-line 
section detected by the detection time of day of the datum-line section in the concentration sensor 25 can judge whether 
it is the thing of the specific pattern of what position. 

[0030] Since the passing speed of the imprint belt 31 and the configuration of a specific pattern are known beforehand, 
the detection time interval of the datum-line section when the concentration sensor 25 detects the core of the mark in the 
direction of vertical scanning, and the slash section is also computable beforehand. By making this detection time 
interval into conventional-time spacing, as compared with conventional-time spacing, CPU101 extracts the specific 
mark nearest to conventional-time spacing, and records the detection time interval of the datum-line section about each 
mark and the slash section which were detected actually (SI 04). 

[0031] And CPU 101 searches for a difference with the sequence of the specific pattern formed in the formation location 
of the resist mark assumed to be the sequence of the extracted specific pattern, and calculates the relative amount of 
gaps in the main scanning direction of the concentration sensor 25 and a resist mark formation location after this (SI 05). 
Since this has shifted to the positive direction by three pieces to the specific pattern Pn formed in the resist mark 
formation location and it specifically shifts each specific pattern 5 dots at a time to the main scanning direction 
supposing specific pattern Pn+3 in drawing 4 are extracted as a specific mark nearest to conventional-time spacing, 
having shifted in the 15 (= 3x5) dot forward direction can be found. That is, when having shifted by **k pieces to the 
specific pattern Pn formed in the resist mark formation location, **5xk dots will have shifted. 
[0032] If this amount of gaps is computed, as for CPU 101, only the amount of gaps by which calculation was carried 
out [ above-mentioned ] will change the address of an image memory, under the present circumstances, not only the 
image memory for black but the address of the image memory of the color of ** is the same ~ it ******. The location 
in which, as for this, a resist mark is formed with the photo conductor of each color shifts relatively, and it is because 
there are few amounts, so it is mostly sufficient if the formation location of a multicolor resist mark is adjusted in 
accordance with the amount of gaps of the formation location of a black resist mark. But it may shift like [ color / other 
than black / each ] the above, an amount may be computed, and the address value of the image memory of each color 
may be changed according to each amount of gaps. The adjustment actuation for resist amendment will be completed by 
the above actuation, and the concentration sensor 25 can catch the range effective in detection of a resist mark certainly 
on the occasion of the resist amendment at the time of image formation. 

[0033] In addition, although what shifted the specific pattern little by little is formed and this was detected with the 
gestalt of the above-mentioned implementation, you may make it form only one specific pattern Po as shown in drawing 
6 as a specific pattern. This specific pattern Po consists of the datum-line section which has width of face of **100 dots 
centering on the formation location of the resist mark assumed in the main scanning direction, and the slash section 
which has the include angle of 45 degrees to the datum-line section. 

[0034] In order to detect a gap of the main scanning direction of a resist pattern formation location and the concentration 
sensor 25 using such a specific pattern, the detection time interval of the datum-line section of the specific pattern Po 
and the slash section is first clocked by the concentration sensor 25 by the approach mentioned above. Since the 
configuration of the specific pattern Po and the rate of an imprint belt are known beforehand, it can ask for a detection 
time interval in case there is no gap of the main scanning direction of the concentration sensor 25 and a resist pattern 
formation location beforehand. The difference of a actual detection time interval and conventional-time spacing is 
computed by making a detection time interval in case this gap does not exist into conventional-time spacing. 
[0035] When this time interval is set to to and the rate of an imprint belt is set to Vo, distance d=Voxto shows the 
distance of the location of the slash section which the concentration sensor 25 detects, and the direction of vertical 
scanning with the slash section which the concentration sensor 25 detects actually, when there is no gap of the main 
scanning direction of the concentration sensor 25 and resist pattern formation equipment. However, since the slash 
section has the include angle of 45 degrees to the datum-line section, this distance d is equal to the amount of gaps of 
the main scanning direction of the concentration sensor 25 and a resist pattern formation location. 
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[0036] Thus, when [ which asked ] it shifts and an amount is converted into the number of dots, it shifts and only an 
amount changes the address of the main scanning direction of image memory as mentioned above, adjustment actuation 
for resist amendment can be performed. 

(Gestalt 2 of operation) Also in the gestalt 2 of operation, the image formation equipment of the almost same 
configuration as the gestalt 1 of operation is used (refer to drawin g 1 ). However, unlike the gestalt 1 of operation, the 
concentration sensor 25 is made into the thing of a reflective mold in the gestalt of this operation, and this concentration 
sensor is formed in the main scanning direction (arrow head A) movable with the pulse motor 51, the ball screw 52, and 
the drive 50 constituted with a guide 53, as shown in drawing 7 . This drive 50 is driven by the sensor motor actuator 
which does not illustrate. 

[0037] Moreover, in connection with having formed the drive 50 of such a concentration sensor 25, a control section 
100 can control now the sensor motor actuator 206 which makes the motor of the drive 50 concerned drive as shown in 
drawing_8 9 and the control program different from the gestalt of operation is stored in ROM 103. The adjustment 
actuation for the resist amendment in the image formation equipment which has this configuration is explained. The 
flow chart showing actuation concerning drawin g 9 is shown. The concentration sensor 25 shall be located in the edge 
(home location) of the movable range in the first condition. 

[0038] First, CPU101 writes the segment pattern which has predetermined die length in the direction of vertical 
scanning in the image memory for black (S201). And said segment pattern is made to form in the formation location of 
the resist mark set to the design specification on an imprint belt, and a concrete target on the basis of the central point of 
the main scanning direction of a resist mark formation location (S202). And CPU 101 controls an imprint belt so that the 
amount of core moves to the detection location of said concentration sensor 25 and the location which is in agreement in 
the direction of vertical scanning of the segment pattern formed on the imprint belt as shown in drawing 10 and it stops 
mostly (S203). 

[0039] Then, CPU101 takes out directions to the sensor motor actuator 206, makes the drive 50 of the concentration 
sensor 25 drive, moves the concentration sensor 25 to a main scanning direction by the movable range, and detects the 
concentration on an imprint belt. Under the present circumstances, CPU101 counts the driving pulse of the pulse motor 
51 of a drive 50. Thereby, from the concentration sensor 25, a signal as shown in drawing 1 1 is outputted. CPU101 asks 
for the mid gear (or peak location) of the detection value concerned as a criteria location with a center-of-gravity 
numerical orientation method etc. too from this signal, and extracts pulse number N to which the concentration sensor 
25 becomes the nearest in this criteria location (S205). This pulse number N expresses the relative amount of gaps with 
the resist mark detection location mostly assumed to be the concentration sensor 25. 

[0040] Then, CPU 101 returns the concentration sensor 25 to a home location, only said extracted pulse number N 
makes a pulse motor drive, and stops it, and finishes adjustment of the location of the concentration sensor 25 (S206). It 
will be shifted and located in the resist mark formation location and main scanning direction where the concentration 
sensor 25 is assumed by the above actuation, and the scope of a resist mark can be certainly detected now. 
[0041] In addition, you may make it shift by moving the concentration sensor 25 and have lost the amount with the 
gestalt 2 of the above-mentioned implementation, after computing the amount of gaps, but the concentration sensor 25 
adjust the address of image memory so that an image formation location may be changed after shifting like the case of 
the gestalt 1 of operation and computing an amount, put on a home location. 
[0042] 

[Effect of the Invention] This invention does the following effectiveness so from the above explanation. Namely, with 
the image formation equipment concerning this invention, the resist mark formed with each photo conductor is detected 
with a detection means. In the image formation equipment with the resist amendment function which computes a 
relative gap of each resist mark and amends the image formation location of each photo conductor of the so-called 
tandem die The amount acquisition means of location gaps acquires the amount of gaps of the main scanning direction 
of the detection location of said detection means, and the formation location of the resist mark by at least one photo 
conductor. An amendment means amends the relative amount of gaps of the main scanning direction of said detection 
means and formation location of said resist mark based on the amount of gaps acquired by the amount acquisition means 
of detection location gaps. 

[0043] Since a gap of the main scanning direction of a detection means and the resist mark formed will make it small 
enough by such actuation in case resist amendment is performed, the detection scope of a resist mark can be certainly 
detected with a detection means, and resist amendment can be made to perform appropriately. Moreover, if it shifts from 
a pattern formation control means and said amount acquisition means of location gaps is constituted from an amount 
operation means A pattern formation control means receives a main scanning direction on the basis of the resist mark 
formation location of the target photo conductor. In the bigger range than the width of face of said resist mark It controls 
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to make one or more specific patterns which consist of the datum lines parallel to a main scanning direction, and slashes 
which have a position and a predetermined include angle to the datum line concerned form with the photo conductor 
concerned. The amount operation means of gaps makes the specific pattern concerned detect with said detection means, 
and searches for the difference of the detection time of said datum line and said slash. The relative amount of gaps of the 
main scanning direction of said detection means and said resist mark formation location is calculated from the physical 
relationship of this difference, said datum line, and said slash, and an include angle. 

[0044] If the relative location gap with said detection means and said resist mark formation location is acquired by such 
actuation, since the amount of gaps made into the object can be obtained only by changing control action, using the 
device for resist amendment as it is, it is efficient and cost can be held down. Said amount acquisition means of location 
gaps Moreover, a segment formation control means and a detection impaction efficiency means, When constituted from 
an amount measurement means of location gaps, the segment to which a segment formation control means is extended 
in the direction of vertical scanning on the basis of the resist mark formation location of the target photo conductor is 
made to form with the photo conductor concerned. In the location where the amount measurement means of location 
gaps of said segment [ a part of] corresponds in the detection location and the direction of vertical scanning of said 
detection means Said detection impaction efficiency means is controlled, said detection means is moved to a main 
scanning direction from an initial position, and a difference with the location where the initial position of said detection 
means and said detection means detect said segment is searched for as a relative amount of gaps of the main scanning 
direction of said detection means and said resist mark formation location. 

[0045] If the amount acquisition means of location gaps is such a configuration, since it becomes unnecessary to 
calculate the amount of location gaps since the amount of location gaps and movement magnitude to calculate 
correspond, and a detection means can be moved to a main scanning direction, the variation of the approach of 
amending a relative location gap of the main scanning direction of said detection means and said resist mark formation 
location can be increased. 

[0046] And if it seems that the relative amount of gaps of the main scanning direction of said detection means and said 
resist mark formation location shall be amended by changing the formation location of a resist mark of said amendment 
means, since it can amend only by processing by software, it is rational. On the other hand, by changing the detection 
location of said detection means for said amendment means, if it is made what amends the relative amount of gaps of 
the main scanning direction of said detection means and said resist mark formation location, it will become possible to 
amend without changing a resist mark formation location, when the location which can be resist mark formed has 
constraint. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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